Introduction Sacrococcygeal teratoma is one of the commonest neonatal tumour usually presenting as a large exophytic sacral mass in utero and at birth. It is a highly vascular tumour and the main blood vessel supplying it is median sacral artery (MSA) which can cause torrential haemorrhage during excision. Many surgeons advocate ligation of MSA prior to tumour excision. Traditionally it was done by laparotomy or by posterior midline approach prior to tumour excision. Methods Laparoscopic ligation of MSA in neonates prior to tumour excision was performed using a ultrasonic dissector to expose the area. Using endoclips the artery was ligated, following which the tumors were resected. Results The procedures were completed with minimal blood loss and successul excision of the tumor was achieved in our patients. Conclusion Haemorrhage is the principal concern during sacrococcygeal teratoma excision. This risk can be safely minimized by laparoscopically ligating the median sacral artery which is the principal feeding vessel for the tumor.
Introduction
Sacrococcygeal teratoma (SCT) is a common neonatal tumor with an incidence of 1:40,000 live births [1] . SCT accounts for 60% of all teratomas and can manifest as large exophytic masses in utero and in infancy. Those diagnosed at birth are usually benign (only 10-20% are malignant). However, if diagnosed after 2 months of age, these tumours carry a high risk of malignancy [2] . Nevertheless, all tumours should be considered malignant preoperatively until proven otherwise [3] . Standard treatment is en bloc resection of the tumour along with the coccyx. Major difficulties faced by surgeons are risk of possible post-operative neurological damage due to complicated sacral neuroanatomy, risk of torrential intraoperative haemorrhage and risk of incomplete resection and recurrence [3] . Life-threatening bleed can be prevented by the ligation of median sacral artery. Practice has changed from laparotomy to laparoscopy for median sacral artery ligation. Until date, to the best of our knowledge only eight case reports describe laparoscopic ligation of MSA. We present our experience where we have successfully resected large sacrococcygeal teratomas after ensuring haemostasis by laparoscopic ligation of the median sacral artery.
Our experience
An 8 days old, full term, female baby weighing 2800 g was referred to us with swelling in sacral region since birth. On examination it was 20 × 10 cm, cystic, having a sinus expressing serous discharge. It was not detected on prenatal ultrasonography. CT scan abdomen showed a large lobulated, solid and cystic, heterogeneously enhancing mass, posterior to sacrum and coccyx (Fig. 1) . It was also extending into pelvis presacrally causing antero left lateral displacement of rectum. Solid component showed it was very vascular (Fig. 2) . We did laparoscopic dissection in the 1 3 presacral space using 5 and 3 mm instruments. Retro-rectal space was created on the left side using an ultrasonic dissector. Ureter was positively identified and dissection was done away from it. Median sacral artery can be easily identified as the only vessel which exactly in the midline in presacral space. A 5 mm clip applicator was used to clip and then divide the artery (Figs. 3, 4) . Laparoscopic procedure took only 30 min. Baby was turned in the prone position after closing the ports and a chevron incision was given over the swelling for raising the flaps. Tumor was resected along with the coccyx. There was minimum bleeding during the operation. In our next case, we did similar retrorectal dissection as described above in a 2 weeks old neonate with type II SCT. In this case, we used ultrasonic dissector for the coagulation of MSA before dividing it.
Discussion
SCT originates from the pluripotent cells present in the Hensen's node of the primitive streak which lies between the sacrum and the anus [3] . It develops in the presacral area, though it can extend in the abdomen, in pelvis or exteriorly. The tumor can be identified prenatally even as early as the first trimester. Excluding the subset which causes pregnancy complications, SCT's which are diagnosed prenatally usually have a favourable prognosis [1] .
The ultimate goal of treatment is en bloc resection of the tumour along with the coccyx as it may cause recurrence. Surgical management should be prompt as the risk of malignancy increases dramatically with increasing age, rising from about 10% in neonates to around 60% beyond 2 months of age [4] . The operative approach to a case of SCT should be individualized based on the extension of tumour according to the Altman classification [5] . Type 1 SCT's can be approached from the sacrococcygeal route, whereas in those extending to the pelvis and the abdomen, first laparotomy is advocated followed by posterior approach. Laparotomy is done for mobilization of the tumour as well as division of its blood supply [3] . However, during the transabdominal dissection there is a relatively high risk of causing damage to the pelvic structures such as pelvic nerves, rectum and the ureters. With the advent of laparoscopy, minimally invasive techniques with better magnification have been implied in ligation of major vessels supplying the tumour thereby decreasing the risk of torrential haemorrhage as well as minimizing the risk of injury to intrapelvic organs [4] .
Large, highly vascular SCT can cause in utero hydrops or postnatal death due to rupture causing haemorrhage, cardiac failure, coagulopathy or torrential intraoperative bleed. Wellborne described the maximum blood loss during a sacro-coccygeal teratoma to be around 300 ml which could cause severe hemodynamic instability in a newborn [6] . The techniques for reducing intra operative blood loss have evolved over time. Lindahl had originally described the placement of an aortic snare above the ileal bifurcation on the aorta [6] . This was followed by the use of extracorporeal membrane oxygenation (ECMO) and hypothermic hypoperfusion described by Lund et al. [6] . Hendren and Henderson described initial devascularisation before excision of a large SCT. They ligated the internal iliac and middle sacral arteries and performed excision of the tumour after 36 h of the devascularisation when the heart rate decreased. Smith first described angiographically the SCT derives its blood supply entirely from the median sacral artery. Bentley was the first person to report ligation of median sacral artery as a method to reduce haemorrhage during tumour resection [5, 7] . Till date, the preferred practice of ligation of median sacral artery was by laparotomy. However, laparoscopic approach has been used for the same, cited in eight previous case reports. Apart from decreasing the risk of blood loss laparoscopic guided dissection is more precise due to higher magnification, thereby causing less damage to the pelvic structures. The only disadvantage of the minimally invasive approach is the possibility of trocar injury and inability to use this technique in babies who are hemodynamically unstable and will not tolerate pneumoperitoneum [6] . Also it can be avoided in tumors with significant intrabdominal and intrapelvic extension which may distort the anatomy making it difficult to identify the median sacral artery. This method is ideal for large, vascular SCT's without significant intra-abdominal invasion thereby significantly reducing the morbidity and almost eliminating the risk of death due to torrential haemorrhage. Table 1 shows the review of the literature of median sacral artery ligation for SCT.
Conclusion
Haemorrhage is the principal concern during sacrococcygeal teratoma excision. This risk can be safely minimized by laparoscopically ligating the median sacral artery which is the principal feeding vessel for the tumor.
